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1 
This invention relates to pulp molding dies and 
is a eonfinuation-in-part of my 1ior applieation 
S. N. 465,210, filed November 11, 1942, now Patent 
No. 2,424,189, dated July 15, 1947, to which refer- 
enee is ruade for a géneral discussion of the prob- 
lems in the art when using an open-face, Sllit, 
forming die whieh bas its molding surface sub- 
divided into sections, eaeh eovered by a conform- 
ing fine wire mesh drainage sereen individual 
thereto. 10 
As in my aforesaid-aPPlication, the die of my 
present invention is designed primarily for the 
rapid and economical production of relatively 
deep articles having steep side wall angles, of 
which the famfliar drinking cup may be taken as 15 
an example. I-Iowever, my die is hot limited to 
the production of drinking cups but may be used 
for producing many other molded pulp articles 
such as bowls, containers and like articles of 
generally steep side wall, deep cavity, formation. .0 
The general object of my present invention is 
to provide an open-face, sectional, wire-covered 
pulp molding die in which the individual wire 
mesh screen coverings for the die sections may 
be readily conformed, without substantial dis- .5 
tortion, to the sectional molding surface of the 
die; to provide a die in which the die sections 
and their wire mesh coverings will be positively 
retained in place during the operation of the die 
with the minimum amount of flexing and conse- 30 
quent distortion of the wire mesh coverings rela- 
tive to the molding surface of the die; and to pro- 
vlde a die which may be readily assembled and 
disassembled with the minimum of rime and ef- 
fort when changing dies on he pulp molding ma- 5 
chine or when replacing screen coverings which 
bave become worn in service. 
Other objects and advantages of my present 
die will appear as this description proceeds. 
In the accompanying drawing wherein I bave 4o 
illustrated a preferred embodiment of my inven- 
tion- 
Fig. 1 is a vertical section through an open-face 
pulp molding forming die and associated parts 
in accordance with my present invention. 45 
Fig. 2 is a perspective view of the individual 
wire mesh covering for the side wall of my die, as 
shaped for application thereto, and 
Fig. 3 is a transverse section on the line 3--3 of 
Fig. 1 looking in the direction of the arrows. 50 
In attatning my objects I construct the molding 
surface of my die in two sections riz. a wall sec- 
tion and u bottom section, with individual wire 
mesh coverings for each section, and detachably 
¢lamp the two sections and thetr wire mesh ¢over-  

STATES PATENT 
2,600,265 
PULP MOLDING DIE 
Walter Il. lamlall, Waterville, Maine, assignor, 
by mesne assignments, to The Canal National 
Bank of Portland, a national banking associa- 
tion, and WflHam B. Nulty, Portlantl, Mairie, as 
trustees 
Alllicafion VIarch 27, 1947, Serial No. 737506 
1 'Claire. (CI. 92--54) 

OFFICE 

2 
ings to each other so that the die may be con- 
veniently inserted into and withdrawn from the 
die body as a u_uit and so that the parts of the 
die may be quickly and easily assembled and dis- 
assembled when removed from the machine for 
the Purpose of changing wires. 
The wall section of my die is constructed as a 
single piece and is shown as Provided at its upper 
and lower ends with horizontally extending 
ripheral portions which are intersected by a single 
lengthwise extending slot or groove. Preferably, 
the conforming wire mesh covering for this side 
wall section is also constructed as a single piece 
of wire mesh screen, the longitudinal edges of 
which are bent to provide abutting lengthwise 
extending flanges fo be inserted and anchored 
within said longitudinal slot or groove of the side 
wall section, and the top and bottom edges of 
which are bent to provide horizontally extend- 
ing flanges which overlie the corresponding pe- 
ripheral portions of the side wall section when the 
wire mesh covering is applied to the side wall 
section. 
For removably holding the vre mesh covering 
assembled to the wall section belote said section 
is assembled with the bottom section and its in- 
dividual wire mesh covering and belote the die 
u_uit is inserted within the die body, I Prefer to 
Provide the wall section, adjacent fo its length- 
wise extending slot or groove, with removble 
screws or equivalent fastenings, for closing said 
slot or groove upon the inserted lengthwise ex- 
tending flanges of the wire mesh covering. 
For removably holding the wall section and its 
individnal wire mesh coverlng assembled to the 
bottom section and ifs individual wire mesh cover- 
ing belote the die unit is inserted within the die 
body, I fasten the wall and bottom sections fo- 
gerber by screws or equivalent fastenings, prefer- 
ably extending through the peripheral portion, 
at the lower or irmer end of the side wall section 
and the adjacent marginal portion of the bottom 
section. 
For insuring that the assembled die unit will be 
positively retained withln the die body, I prefer 
to machine the external faces of the peripheral 
portions of the side wall section and the external 
face of the bottom section to a close fit with 
corresponding internal bearing surfaces of the die 
body so that when the die unit is inserted axially 
into the die body through the upper open end 
thereof, the engagement of these cooperating 
bearing surfaces with each other will assist in 
maintaining the several parts of the die unit in 
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flxed relationship to each other within the 
body. 
Thls holding action is supptemented by the con- 
vent0nal die ring which is applied to the upper 
opçn end of the die body, after the die unit bas 
]aen inserted thereinto and is fully seated therein. 
 One pronounced advantage of the aforesaid 
construction is that spare dies, in which the 

portions and the outer face of the bottom section 
16 are all machined to a close fit with corre- 
sponding bearing surfaces 10' and 4' on the 
die body !0 and lugs !4 respectively. If desired, 
side wall section 7 may be provided with longi- 
tudinally spaced circumferential stiffening ribs 
23, and circumferentially spaced, longitudinnal 
stiffening ribs 23a. 

:.Wïremesh screen coverings have been already Each die section 16 and 17 is covered by an 
ade up andfltted t0 their reipective die sectioni li individual conforming wire mesh screen R4 and 
and the dies assembled as units, may be carried 2. Screen covering R for the bottom section is 
in stock so that when dii reptáciments on the preferably a one-piece member and bas a mar- 
pulp molding machine are necessary the replace- ginal portion 26 which extends beneath the ad- 
ment die maY be quickly inserted into the die jacent peripheral portion 2 of the side wall 
block of the machine by merely removing the 15 section 17. 
conventional forming die ring which ctamps the Screen covering 26 for the side wall section 7 
die within the die body, withdrawing the used is likewise .preferably a one-piece member which 
die from the die block, inserting the replacement when shaped to fit inside of the side wall section 
die, and replacing the ring. 7 (see Fig. 2) has its longitudinal edgis bent 
In this connection, if wfll be undersçood that 20 fo form a pair of lengthwisi extending abutting 
Wfth a dii of the sectional wire-covered type, flanges 27 and 20 and its top and bottom edges 
practicallY the only operating maintenance is bint to form a pair of horizontally extending top 
the necessity of changing worn or damagedwires, and bottom flanges 2 and 30, respectively. 
Heretofore when this necessity arose, the machine Screen 2 is applied fo side wall section  by 
hot only had to be stopped until the die con- 25 insirting it axially into said section through the 
taining the worn Wire was Withdrawn from the upper open end thereof with ifs lengthwise ex- 
die block but had fo stY out of production until tending flanges  and 28 lodged within-the slot 
such die C0uld be disassembled, the worn wire or groove 20 of said section (see Fig. 3). This 
renewed and the die riplaced in the machine, brings ifs top flange 9 against the top face-of 
My construction Of the dii, with pre-assembled Z0 the peripheral portion or flange -! of said sec- 
spare diè units all ready for insertion in the die tion 7, after which flangi 3 is bint as shown ïn 
block Of thè machine when needed, reduces to Fig.  so as fo abut the under face of peripïerat 
the minimum the rime that the machine has to portion  of section [7. 
be 0utof pro-duction when changing wires of diis For holding coçering  v«ithin the side wail 
of this general type as well as enabling the wii'i Z section 7, I preferabiy employ fastenings, such 
change to be leisurely and carefulty made af as the screws ! or their equivalent. These ex- 
some convenient rime and place, tend transversely through oppositely disposed 
In the fllustrated embodiment of mY invention pairs of lugs 2 formed externally-of the side wall 
I bave indicated generally at 6 the die body of section   adjacent the slot or groove 20 at.longi- 
my die. Die body 0 is open at ifs upper end .: tudinally spaced interval. By tightening these 
to permit the die proper, indicated generally at screws the slot or groove 29 will be closed upon 

, to be inserted xially into and withdrawn 
ïrom the die body for purposes of replacement or 
repair. Such open end also prmits pulp to be 
deposited on the molding surface of the die when 
the diè unit is irnmersed in the pulp bath and the 
formed article fo be removed from the-die when 
the die is withdrawn from the bth. 
Die body  0 establishes a chamber -! 2 surround- 
ing-the die proper, within which subatmosp heric 
and super-atmospheric pressures may .be alter- 5O 
nately created, as through conduit-iV, for-the 
suction formation of an.article'on the perforated, 
wire-covered molding surface of the-die and for 
the subsequent .removal of-the formed .rticle 55 
therefrom, 
The bottom of die body  may be provided 
with a plurality of spaced upwardly extending 

Che longitudinaly extending flanges 27 and 2 of 
said covering to thereby clamp the covering se- 
curely within said side wall section. 
Side wall section ! and its covering 25 .rnay 
now be fastened to bottom section .i  and its cov- 
ering 2 b means-of the screws 8. In this posi- 
tion of the parts, the bottom flange 3 .of cover- 
ing 25 overlies the marginal portion .26 of cover- 
ing 24. 
 have indicated at 33 a conventional die .ring 
for defini:,]g the edge of he rnolded article. 
ing 3- adapted fo be reïnovably fastened to 
the upper open end-of the die body "by means of 
threaded studs 3 or the like. 
In assembling my die unit, the wire meshscreen 
25  'st assembled-to the side wall section , 
as described. The wire mesh screen 24-for the 

lugs g and with a central upstanding lug . bottom section 16 .is then app!ied fo the :bottom 
The die proper consigts Of a bottom section ] section, a.nd said-section  and-its screen2 are 
ànd a one:piece Wall Section i..Sectibns 6and 6o thon assembled to the side wall section and. its 
! 7 Wperforated -for drainage nd re detah- screen by means of the screws | 
ably fastene-d together in any suitable manreras The assembled die unit is now ready to be in- 
by means of the screws  or equivalent serted intethe die body through the upper open 
fastenings. 
B0ttom section | 6 is supported at spacedinter- e5 end fhereof. In this action, the.external-bearing 
surfaces of the peripheral portions 2! and.-22'of 
Vàls 'aboUt ïts perimeter "on the lugs i of die the side wall section ï and the externl surface 
body 0 and has a central depending stud 9 of bottom section 16-engage the corresponding 
for SUpport on lug I. nternal bearing surfaces e' and "respectively, 
Side all section i bas a longitudinal slot 70 on the die body and hold the die Sections and 
orgroove 2 therein extending from top fo bot- their coverings against .lateral mevemerit within 
t0m thereof, and is also provided at its top and the die body. When the die-ring 3-3 :is fastened 
bottom ends with horizontally extendïng annuiUr in placethis ring clamps the top flange«9of cov- 
periplqeral portions or flanges 2! "and 22 respec- ering.5 against:the adjacent'face of-the-toppe- 
tiely, The outer faces 0 -ttese peipheral 75 ripheral .portion 2|-of side wall section 
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holds the dle assembly tightly within the dle body. 
As a result of this construction, it ls possible fo 
fit and assemble a number of spare die units, con- 
sisting of the side wall and bottom sections and 
their individual coverings, and bave them in stock 
ready for quick replacement on the molding ma- 
chine when needed. In making such a change, 
the forming die ring ls removed, the used die unit 
withdrawn from the die body, the replacement 
die inserted, and the die ring replaced. There- 
after at any convenient rime and place, new wire 
may be applied to the used die unit and the re- 
covered die placed in stock for re-use, when 
needed. 
Although screws 3| are provided for holding 
covering 25 to the side wall section |7 and screws 
|8 are provided for holding the side wall section 
to the bottom section |8 while the die unit ls op- 
eratively positioned witn the die body, it wfll be 
obvious that once the die unit has been inserted 
into the die body, the engagement of the comple- 
mental bearing surfaces of the die unit and the 
die body, plus the clamping effect exerted by the 
die ring, will hold the die unit rigidly assembled 
within the die body. 
The use of these screws however is advan- 
tageous for efficiently clamping the die sections 
and their coverings together as an assembled unit 
which may be quickly and easily inserted into and 
withdrawn from the die body in the minimum 
rime and with the minimum loss of machine pro- 
duction as well as for enabling spare die units o 
be kept in stock for use when needed. 
While I have described and illustrated the side 
wall and bottom sections as of one-piece construc- 
tion, it will be obvious to those skilled in the art 
that these parts, and their coverings, may be of 
multi-piece construction, if desired. 
Likewise while I have shown my dle as designed 
for the production of cylindrical or tapered arti- 
cles, it will be understood that the die may be 
shaped to form articles of other configuration, 
such as square articles. 
The interior molding surface of the wall sec- 
tion |7 as shown may be regarded as frusto-con- 
ical in shape. As indicated, the cross section of 
the molding area may be circular, square or oth- 
erwise. The terre "cone" therefore is used in ifs 
broad sense as referring to a solid bounded by a 
circular or other closed plane base and the sur- 
face formed by line segments Joining every point 

of the border of the base to a common point 
called the vertex. 
Various other modifications in construction 
and design may be ruade within the scope of my 
 invention as defined by the appended claire. 
What I claim is: 
In apparatus for molding fibrous pulp cup- 
shaped articles, an open face die unit arranged 
while in assembled condition tobe asscciated with 
|] or disassociated ïrom a die body, said die unit 
comprising, in combination, a unitary, hollow and 
perforated wall section having an interior mold- 
lng surïace substantially frusto-conical in shape, 
said wall section having a single longitudinally 
. extending slit throughout ifs extent to forma slot 
from the top of the wall section to the bottom 
thereof, a unitary screen shaped to conform to 
the inner surface of said wall section and having 
two longitudinal edges arranged to extend into 
2O said longitudinal slot and being further shaped 
fo provide a top fiange to overlie the op of the 
wall section and a bottom fiange to underlie the 
bottom of the wall section, clamping elements on 
the wall section on both sides of the slot for com- 
25 pressing said longitudinal edges of the screen in 
said longitudinal slot of the wall section, a per- 
forated bottom section shaPed fo cooperate with 
said wall section and o ïorm a bottom for the 
mold cavity, a screen overlying said bottom section 
o the marginal portion of which is arranged to 
underlie the bottom fiange of the wall section 
screen, and fastoning elements secured to said 
wall section and to said bottom section holding 
said sections together as a die unit independently 
:;5 of the condition of association or disassociation 
of said die unit with a die body. 
WALTEI tt. RANDALL. 
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